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(57)Abstract: 

PURPOSE: To heighten stability to disturbance by 
performing the feedback of the operating quantity, 
correponding to the deviation of the quantity-of-state 
such as the inclination of an actual robot to a model, to 
the model at least so as to correct the behavior of the 
model at the time of stabilizing the attitude of a model 
trailing type leg-type mobile robot. 

CONSTITUTION: In a biped walking leg type mobile robot 
with six joints provided at each leg part link 2 forming 
each lateral leg, each ankle part is provided with a six- 
axis tension sensor 36, flat foot parts 22R, 33L are 
provided at four corners with capacitance type 
grounding switches, and an upper body 24 is provided 
with an inclination sensor. The electric motor of each 
joint is provided with a rotary encoder for detecting its 
rotating quantity, and the output signal of each above- 
mentioned detecting means is sent to a control unit 26 
to perform walk control on the basis of a model. At this 
time, the floor reaction target value to be supplied at 
least to the model is corrected according to the inclination deviation of an actual robot to the 
model. The walking form of the model is then corrected in such a way as to satisfy the 
corrected floor reaction target value for the convergence of the inclination deviation. 
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> hS¥mii*fiXg|J-r*fiK3tv*S^*S©S¥{4g* 

30 zMPBSfiaa^tp^iurisfiua^^fg^©^ 
^<ffl#©^a&»> sm* (^^«. zMPgsfig) 

[0 05 2] «±(Cj:or^6n. miEZt\1c±.WtiL 

aw-r^-cftg-csisistts. hp*-; f iec». ^-© 

40 N0£tt*a#9 h^f»I^*f ; ;i'©MSi^tt«:iit¥3-& 

[0 05 3] Jil±©->Xf-A«:*jl,»-C. «fiSS0err i 
coerr K.^tctf > hMmdl *n^s» h 

3-y-*««:fpffl-r<b. BP%. Ha*7 hi*^*©** 

[0 05 4] cct. H9«c*ji»-c. ®±i.m*§mti¥ 

50 ;l/©M$0md1 <b^©ftj$ga)mdl *itpj£* (gEiltt 



(7) 



11 



-C, 0md1 . <omdl «3%t5cr-5„ -eC"C. tR8Sfi0mdl 
. wmdl CCI&Dr. ,!K.<DTmmm&W*?ckZmikZ 4 
S^^fg-r-SCfctCjco-cemdl , comdl ©#&tfc£ 

[0 05 5] iC^t, S^g(C*j^S*-5>— ^ (C 

(CM r^2*SJ <bl>¥.$0 ©*7Jtf>-C 
^WJE^ftgftiWa*. gig©S&2*#g©ftH*> 

[0056] iSWfLiI«»]«?(4g^«J#«!(4g^i'<D 

JETttii' CD-o-C* SflJJWjtflllltig* -Ax 

foottotal /cWf6-r. Jjl2#S©±fls|iJiiItt-e-©$$ 

mdl £-A xfoottotal/h trunk /dW^*6"f. C©|£ 
Oil?? hftffi^^JUD^O&^g&feoo. 
®&*g^Sfc^*^l>©t£®fi©-^aSM&ft 0 
mdl * - x foottotal/h trunk /dWtgfFT 5Ci #-C# 

[005 7] ±IB*B5^<t U fctTS 10^n--ft 

[0058] Jfe-T. S 1 0 ICts^xmtiM+W.*:?)^* 30 

£fetj:m.±L<ii.mcvmitL. S l 2 «:jtA, 

^^am^fissufcss^tc^ss-c. s 1 4*> 
6S2 6=&^«3ii-r. ccr. mm^xcomtrcmm-r 

2. &£#§©33#!»l<!:« t ^©#S©itW33##a«c3: 

3. ^©gfg&tg*, %<D-&<D3mM<D&W-im& 40 
[0059] SI A-Ckt-^mo^t^^-dt^v V 

l>, s i QK.m^wM<D^<D^mm>m^m.tm 
m<D&&<DW&&^<Dm&&mi£<D&*m : &i;tc& x fo 

ottotal i-T-S. ^t,»-C. S 1 8 lcmA,V-$®<Dt&&<D 

smtmi&m&m* h a x f oottotai u s 2 0 

tCji^ailffi^S^^KDffi^ftemcn Axfo 
ottotal /h trunk /dWSEStf S. 



^W5- 3 3 7 8 4 9 
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[0 060 ] ^u-cs 2 2Kji*. —*&#©•? 
^St/cW S 2 4 <h S 2 6 JIT. BP*i. S 2 4 "C 

1 jHttftsgatsfcC t *m&Ltc&> S 2 6 tc^-c^ 

[0 0 6 i ] mi lte^ti&mL, $trs i ooKfeii 
TiHatf v KD«$4?tHt8'JI,. stria Ufc^cc&fsj^T 1 
;UiC»-rS^«^ft<S^eerr £«i*ftiiKfili£a>er 

r s i o 2«cjt^-ene>^6ftrfBL/c*f : ^ 

$gff*-y>hMmdl S 1 0 4&CilA/rMmd1 

ft Amen iftjIScomdl £jj?«>£„ ^"CS 1 0 6 CC it 
HufBU/caSA^Ji(*-riTAx«:EI^©i[P<^. 

s i o 8Ki^-r-#«k^r(cB#K<D^*5*n«. ©te 

©fltUEBA x foot£;J<J!>, Sm*S©««fiS^(4g^-7 

y-*&cAxfoot*jjn»u mmamim'-i?*-** 

[0062] CtltC-o^XitftlCb&^tcfiK MCCfifti 
fccfctf&H^T^fcfcf-rSlla*? r©ffi£fil^0er 

r tmznm&mmoerr *i. ofciR^-r-s« 

K#8£3"-5^#"C*-5. -€-©/c»K:K. 0mdl . omdl 
, 0err, co err & i*©^«ttt.%)!P h . »fiMig©^ 
HtCj;f5> ^©— *&©ra«:0mdl . comdl , 6 err. co 
err &Z<DW£mb*ttfrZW8l\Vm-)tl\mhU 

[006 3 ] ©err icoerr « C ©^©IS^MafC <fc 

o-cotciRm-r*©-c. ^^a'jffs»sfiTf ■5*1. e 

err icoerr (Dm&K^m^VX h^MttK\ 

0. Orndl icomtfl ©JsattfiS^w^e.^siJ^fitorjg 
«6{2g©^jgs*^or4.^os:^.^(-»o 

^tfc®<!;©i8l{4H©ajgfii©M^«:^ 3 * U 
^3>{CJ:«3V^ y'itL-Cis^X. IH«©^tf^cc 

©v y ^ffl(,^r#tftl4g©^Mfi*^Lr i>$&>. 

[0064] e mtfl i (omdl ©3KffiKS8/<iW*>6SJttfl[ 

g©^na*9i5E-r-5^ibr«. h^i- 

(ffl©^x * ;l/^^SiJfig*5jtlLB#©^x *;U=K(C— Sir s 
«TtC-e©#j*«r^-rS. 

[0065] #tffiKfffl©^^^^^S'Jfii^iaiL^©^ 
x^^^-^-r-SifcJ&Jcti, ^g"JSns#it6iiL«©0 
mdl icomdl ifiWLl 2<DttmZL?Z>mc. »tftfig*i 

[0066] 
[S112] 
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1 • 6>mdl 2 -mg h • s i n (0md! ) - t a n ( 6 mdl ) 



[0 06 7] m&XtetC&^X^KtctbtC. 6 * 0mdl -<yradl SO 

mdi icomdi ^assttrtt^tiaasac^e, bp*>, [0 06 9]»i2s:. si3SJ:o, ai4os:w# 

[0 068] [0 070] 

[«13 3 * [«14] 



(D mdl 



2 m g h 
I 



s i n ( 5 mdl ) -tan (flmdl ) 



[0 07 1 ] ttl 4^*iftfK*rti«. 

[0 07 2] 
[Kl 5] 



a> md 1 = ■ 



2mg h 



I 



• flrodl 



mdl t(Oitf)K »1 5*CS»6tl*JtCca*«K:»» 



®£ffi^eJg&<Dcomdl . 0md1 . 0 err , coerr 

<b0mdle<fc-r€>o comdl fcj:e>*0mdl iCth^X 

Oerr *5<J:tfcoerr #M&r**H^vh3c>i8^{cfc^ 
WWWCCgSCCSctoSCi^r**. ) c 0mdle£<omd 
le/^P** (2mgh/I ) Kfl£JEr s*ntf . ttl 53C 
*»JEr*. buBO^CC, #tffi{ig£A 

20 xfoot/d#^ET£C£CC<fcoT, 0mcn£-Axfoot 
/h trunk /^ifWSCi^t^^Ot, 
jESAxfoot*»l 6©aj:0ftStti«ft^. 
[0 074] 
[ttl 6] 



A x f oot= - 



0 ndle f a)mdle 



h trunk 



2 m g h / I 



[0 075] «±0«K. S«6aa<SiESAxfoot*t9i 

-CiSIEStt*. C©ttjEtt. «JftlttttK££KOft:& 

1 o-To^WSWf 3 ti* C 4 i ft 6*5. 
UMA«siSWI9f! L fcJM©tt« (?fiJ4¥5^2 2Bttl 
GH. SS##A 9 2-0493) £A!lvcft£3en 

±**C*S. ftt?ft6. C©SSB*fflt»ti«. WASH 

- * ©^ M£tJ-> -f > ^rnic: £ tctf -> r 

(so. Wfiisajccia^Tfre.^HMaa**: 40 
♦Htcsosrai. Mmim#%MK.&t>z<D-v> mats. 

[0 076]S1 17 a- • ft-FKfct,»TB^>t? 
SI 1 0(C^rZMPI«ti/<9>-ir*6ZMP 
SttttB&ffUU S 1 1 2CCj&</?«tft5*&*rt? 
^-*ft£*©S¥*to»'< 6 Pis^ofia • ^ 

»«r»iHL. s 1 1 4icmA,-cwm®<o±.vm.&icd 

mdl £ h trunk ©ISfcJjnl* Ufcffia*±{*aSffig<«: L 50 



(^^©SS^^tJSmiiOi-r-S) . Sll BKMA 
•V^fA'&VfelBC «fc £ 3 >f T >*«»*tr *> . 

[oo77]@i 2«^n*7K-r-y-7';u-f-> • 70- 

•?t-Ft*0. 5t-rS2 0 0(C*st,>-C6l*^Jfe>-9- 

3 6©tefflffi*iR , jii*. S2 o 2fc^-c-en*>e>z 

«>> s 2 o 4 icmAs-vMinoimicmmm&ft e ctn* » 
mo. s 2 o 6 ^^eofrattpffi^atitB • $m 

a-sss&i-r*. 14. c©»«5fe©tais (^bu^m 
^3 ob) Kis^ifflcc^^nrc^©^. cc-etic© 

[0078] 01 17D- - 3=- + - 

s 1 1 8 {ciiA,r±{*g«naa • gg&tteiEStt/cs^ 

(4a • s»M»6«ffl**'rA'©WflBEtt*#tf>. S 1 2 

[0079] c©HiSW«±fB©in< . *^cc*w* 

^c:<t©iaittit*i)fflicc«fc>j. ^ft^tT^si^-r^ct^ 
■c*-5. Etc. SSatKire-rzMP^^^c-etitL 
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icmm-rzct&xzz. tztc. m&wmtxtct&te*: 

? sa«:$«-r s c t frh®&mis.*m 6 tpixw>s~cm 
wrz>ct&-e*z>. Etc. ^Mtmt^&vu^c 

Ztcmtlkffimb'bZ^mitWffl? hCtifiX 10 
[0 08 0)01 3SJC©2fcHj©?il2!!j5fiCT£*-r:/o 

-<-K^?i>JWHi (s) zmuxmbtizmMzmm 

fflffl^fflffl&Merrctoi (g|J£. Merrdnd= H 1 (S) 20 
0err ) <t. gl^T-^^©^*!! 0 mdl £7-<-K 

^•^^KijH2 <s) zmLx'&t>nz*:7 : )mz®mm 

^$IJfflIfiMmdldnid (I|l^. Mmdldmd=H2 (S) Gmdl 

MMactcomm i^f^l/*— y > h&ffaMmdl CC^|2f 

[00821H14JCJ55 t>i5£Vftm& : &m?. C 
©WcteOTti. H*-^> h&fpaMactcomm «. M 
errdmdiMmdldmdtDfiKCU 5 ^WSCiKiot 
*»6n5. C©y 5 ^f^ffl6C<t 0 . HO** KDJ5K 30 

JS**^fi^M^6jS^^^«K«S3ti. Ha* 
[0 083] ^fJ^t-ji > H&^aMmdl te. Mmdld 

mdKgrta y s 9 tHDAfimMmmn z c t k. j: -> xx 

J&^JMCAfiStlZ. ZMP£*>9©iU*S 
^J*-> > HMact frhlfcmjl*:--* >[■?■<- K/1 ? 

0compi*^J?)6^S= Mactcoran i3>7*7-/7>^S 
&Kccmp©«(Cffc£;/j*--.X > K'< f i>S!{l;a 

6» comp£J)D;?. S C t ft J: 9 . (SfiU*«*4ft f 6 

X!£f&2ti SS$«j:g©£¥<iH£ Z M P BUtftg* * 

1 

• I • a> nd 1 2 = m g h • s i 
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: *l-5>. 

[0 08 4] 5la* 9 h©fgi*ft^0err ©*M&£& 
3£-r£fc©«. ZMPSfcO©^^*-^ hMac 
t htafeaMmdl <DMX$>2>. iC5 

"C. 3>75YT>*IW*^fl'K:£6a»»*l«. Mac 
t «He->> h&f^aMactcomm KB«- ScT-5. S£ 
oT. C<DJ^. Hn* 9 h©flS£ft<§M0err ©3*®!) 
£ifc5£-rSfc©«. Mactcocrm iMmdl ©g-e£>Sim 
■oT^^U. Mactcomm iMmdl ©^{J. tHil'J Ji-J 
»ifi!l^-Cfei!lA^«C<T^«:Mernindi%*<Dr > «f5J 

^r^tcMr^KaiKv b vm* mm e err zoic 

[008 5] — 7j. ^JUOMd A 0 mdl ©9£8fr£ifc5E 
■T-Sfc©«. Mmdl -C*So Mmdltt. MISU 5 * 
SR>Tt>&l>i£CC«MmdldiidK:— gcU *m><D®.9 
«r0(C«ORS'tt4IW»*«iE*K»<. BUiB'J 5 * #*igb 

-c. oimKmmx-^jiomitzoiciBimsitJzs tf$ 
xh ^m^Knt^jKDm^n&ammctj: <o . 

©<S#K^»0J;^«i:-recife*2>„ fiU-^. Ha*> 
hOZMP pI^^ODSSI? * X 2 /c£r*§# 

fr&mimmicmmxiszifi. *t*tj:mi&mM?z 
#v rmft^Twm&tfxzKffitix&mrz. o 

[0 08 6] CCT, ©)j£MT*7 r JKD«*$Uapy-/> 

[0 08 7] 
[»1 7 ] 

Mradldnd K w - axndl -Kd • 9 mA) 

[0 08 8] M&®$.m*Z. ^LtEW&frtb, ^.CC* 

-^>h*fin^-r. y-^ssij*$-B-s«t#ic. an 

[0089] 
[»18] 

n ( tfndl) • t a n ( 5mdl) 



[0 09 0] g/c. mitiXMK.ii-rS^X^<tclt>iC. a> 50 



mdl i0mdl ^3£@1*tf%Wtltf^e.)&:V^i6. ^ 1 9 



17 

[0 09 1 ] 
(ttl 9 ] 

0mdl • <ymdl ^ 0 



<omd\ 



(10) 

* [009 2] ttl 8, 
S„ 

[0 09 3] 
* [&2 0] 
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1 9jZ<!:K>. &2 0©3£*f# 




2 m g h 
I 



[ 0 0 9 4 ] 142 0^*iafKO-Ct5[2 1 ©5££t#£„ 
[009 5] 
[«2 1 ] 



<i) mdl = — 



2 m g h 



I 



0 ndl 



[ 0 0 9 6 ] tt2 1 S$*i*fil,fctt«(C**ltf. 

Mwd]d«d= — K 6> • 6>radl — K <w 



s i n ( 0mdl) -tan ( 0mdl) 



10 1--2.tfc«'C*7 r Jl/aiflP^-^> hMmdldKfiPOCCtt&fll 

»CCiDa!S*iC4*s-C**. C(Z>««cW»*J"C«l 7 
©5££$SSTSfc©W:. gSc2 2©5$-Cifc£. 
[0097] 
[»2 2] 



V 



r 



2 m g h 
I 



0mdl 



[0 0 9 8] &2 2 5££$SJEOTI,>T*>, Ka>**>-Pfr 

vcffitc * r fro* - /<- > a - h fr#g£ l & c >«tc r 

Sfc&CCtt. 7 v - K><» ^-^©ISttSfrA©*^ 
&C&SC ^©fctfrtCfct, Kco«^C©tt2 3SC 

[0 09 9] 
[«233 



K«2: (2 + 2^ 2 )^m«h 



[0 10 0] S2 2<b»2 3©S«S1-5«K^> 
fcKjeTtttf. Mmd1dmcKDtt*tffl*i/hS<«IA6n-rM 
actconm ©Iftatffife/hS < JfM.6*T,&©-C. *ECUK? h 
©8i(M*fcfr-^<&£. 

[ 0 1 0 1 ] H 1 5 fr 60 1 7 tem2-gMM<DUW*7K 
• ? + - ht?S>t). 5^01 5ttS 3 0 0fr*> 
S3 1 OCcy ^> • ;U-^>£. il6«S400*e. 

s 4 2 2 x.^ogmmms&vmmw? • ;u-^> 

4. 017ttS5OO*>e)S5O6{C-e©3>y7-f7 

i*jswitis-rs.#.{c^**ji, i -cittBjt-s<b > a i 

570- • ft-KCfel»tS304iS306i©l 
lOttm 1 §US0!l©0 1 0©S 1 6fr6S2 OJCti^TS 
^f^tti?ai&u. ctitt, ^?St?teJ:E>'$iJ®J© 



0 2*>e.s40 6i)mM$tizt*iic. mim&m<Dm 

1 i©s i 0 8tcti^-rsxf ~j7'i*tim2txz. ztc 
m i 7tf-^;u-^> - 7o--ft- h«:*ii»r«s 5 

0 4©ffiSlsIKft©}ll#^$t«:^-</i:^{C. SlP^-y h 
30 gift*- > h Mactconm K3> :7'i7 -Y T > X^ttK co 

[0102] m2^mmi&¥-<D%iMi)imm&®MK>x- 
mmfosmm sns bhc^ks? are* s . 

[0 1 0 3 ] m 1 8teC<Dmi<Dm39mW 1 Z:m-?-7a 

mmicto^-c* mimmmtm2$mm<DmwzmmL 

s<t. itcsn&fig^sta^ a s >*/%miE-rz>®m& 
m<. 

[o i 04] fS3!iitwc*ii,>T& > * 

Si. ^^JUS^WS^SljaiSMnidldnd©!?^*^ 
fr". t^^HS^SfJSPS^JffliaMmdldmdKlcfcl). ©KlJS 

so ^•^©fstfctffflJA'btts©-^ tjos^aijfss^iis 
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wmsMwy ■< ><D&mm (^2 2^.t^2 3^m 

fr¥tfm.5L&i<D±i.*j\<*ft l c— Scores * 

7 r ;b<S#$iriaiS*$l|ffllSMmdldTid*iOK:i&.S<D-C. 01 

sawrcswii/fc. ©teji^ati^^x^KD^ftfeisRa 

[0 1 0 5 ] 01 9«03*5£(*1©S6O 0*>6S6 1 10 
6 JcOfc&.X-O • • 7D- • ^ + - K 02 

0«S7 0 0*>e>S 7 2 4 J:*3^-S-?-CD^ig#*}cfcO' 
SWiSH^U-^ • 7 0- • ^*-K 02 1BS80 

m^mtmmv-^^-^^ -yu-- f 

0 1 9€M • ^P-'ft- Mi0lSI 

i£W©-?-*l<!:. 02 1 CD-9-^-^> • 70- • 

2m^mttt^-x. mm&wi&mi'^j-iizmiE-tz 20 
[0106] m3mmm<Dm-s. mm<Dtm< . ©hlH^ 

lHA*i|HJ8P**»#. **tt^MIII»rt-Si£K:*itffi 

s>y*i^Ts«i»w»<©-e. 0m 
m 0 fe2esas*»-JBrai±-«-s. 30 

[0107] 02 2MC<DmXDm4-mmM : &fn?7u 

ha*?**. ^#gfr6©±&<ag«»#tc#-rs 
1 mmmt mm-m®.-?*)*. 

[0 1 0 8 ] 04jUS{WC*i<,>-C > ZMPIS 40 

fig. *$J:Dnii0j£¥©fig •$»r«H34-iS. p5JE¥ 
©fig • sg»«c-3C>-CB. — &Ct<DE?Mkm'-i : yS- 
* (0M.K. fcl*&ttifia^«bB$8J&<!f) 

«. — &ct<DZMPmmm.>* ; 7Jt-iiifi. -xm^ 
%mwufrhZMP&ui&m&j&^5-z.hti. zmp 
a«<Wi^fi«SK:*»c»r v t>i>* 4 A(csmra©-e©fit 

g*^ta$n.5 0 ±&©{4g • 5£!£{c-x>-ai. 0116 50 



#B3-¥-5 - 3 3 7 8 4 9 

20 

«fl9«»jW8paiJ«:SBtt S ftr t»fc3»«. 04 Jttknrtt n 
h©^f=I^ • Wj^*7 r ^tcr*7 r ^©MS 5 F©{4 
B-sgfe. ZMPg«$fcilteJ:C>'ZMPgtSfig£fc«P 

<D*fJWkfpe-jt> h£»tc. vta^ acc£j$3 
ft*. 

[0109] 04Htef*l©otf * h*-7\rt/Ttt. P5£¥ 
©tt«-sfi»tt. fi¥«iji*«aJ*»6#it6tiA:JE¥© 
fig • jfil»«1EaSf(HIMffi«0 ctrlfcwaWHIBS-tt fc 
fi«-«»«:aaft3ti*. a^-y h*7=JU-C«. ±#© 
fig • 3S»#«. ZMPB«{igtc#&£-r*J*K^-> 

IBJB^KSIiggifW^li^d&etlS,, ft. Mmdl #0©£ 
SCC«. nsKf ht^KOZMPMBZMPiMg 
K— grT£#s. Mmdl #0r&C><!:#{CM:. ZMPSf 
<4g(C*-^> h#S4lTI,>5Ci«i6, t«-¥>ZM 
PlifiatJD^i. h^7\>U©ZMPfig-CK)Sc< , u 

# ? h -* t^u© zmp fig«. zmp stifiga* 

[0110] ^^©fijffltcfcj:. *e>!9»S££i;J5;WI% 

-5) &<z>&rs. c©«{cffl3e-r-sci{cj:ot:. 

f Lrjfi«IBnBa*0{CiRj|lS-tt*Ci 
^©±*JS*©fl5S«^SlfiR»». ±|SJ€? (IE) COiS 

[0111] 04Hjsw{c*jc^-c« < xmmgg&fflmst 

*f t ;i'©^:aii-t>*f s ;i/K:)i<f-rsi|asK^ h© 

BZMPS^^Ui&i'c^^^y-df^je-r-s. 0 
i*>603SUs^r«s*s*s*5??«E-rs©-c > 

«:*jc^rB^^*i#ffiLAj:ti©-c. Jfcg^.x-* 

figtti*©v^a!ScttJB«{cSBrn«fti.>. A9fB%6 

l>tS^-CCtt. cn6©v^aJ5:t«S§fift:W^6^3R©^ 
tt^I'JL. *ti6©v4»pftt«Sfi***»L«:^«(c 
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[0 112] m4m&W<Da#y KC*5^r«. 

^Fcia<H-rsc£#r#s. vi>mi&®tLm-~c 
Woyatfv h^mm-cmrnm-^ (MX.B. 3 km/ 

h a i- ) «c iBWcstttf&tJiT # & < * t) . 
jett-cata < . v i7 a tstKmticto c tcmmammaa 

IfcJfiE. 7ry-. -*-a&<h'#s{£/B-C£J:'5,, 
[0 113] 02 3ii3S45lJ5fe{&l©S9OO#>6S9 1 
0 • -fl>-*-> • 70- • + - F£. 0 

2 4«S 1 000*>e>S 1 0 1 4<fc<9&-S-e©sg0&fSI§t 20 
*jJ:0'*t|ffl)-!f^-^> • 7a- • 3^ + - F&. 02 5 
BS 1 1 0 OfrZS 1 1 0 6<fc0Jfe-5*©3>7"v-rr 
>XWt^-f> • 7B- • ?t-F^t. 02 

5-f-7;U-^> • 7a- • bit. mim^m<D^: 
[0 1 14] ^4*SfeWcte(,^r«. ^lUteWtcJt^ 

7t-?Z>Ztifi-X2%Z>. 30 

[oi 15] ia2 Bdtccy^mo^mbmsnw^Tn-r^o 
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